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ABSTRACT  
The purpose of this study is to provide a multi-level framework to diagnose the structural healthiness of CoPs and present a 
new metric, Bottleneck Impact Score (BIS), to measure the seriousness of bottlenecks in knowledge sharing activities among 
CoPs members. After analyzing knowledge sharing activities of 4,414 members from 59 CoPs, we confirm that while only a 
small number of CoP members actively engage in both transferring and receiving knowledge, most experts are not core 
players and they are reluctant to share their knowledge with others. We also find that only few CoPs can be classified as 
knowledge “sharing” community while most of CoPs suffer from inactive participation of employees with high expertise and 
are diagnosed as having at least one of master-apprenticeship and knowledge drain bottlenecks. Interestingly, we also find 
that CoPs members in field division such as Iron&Steel, Rolling, and Maintenance department more actively participate in 
knowledge sharing than CoPs members in Staff department. Finally, BISs are used to measure and compare the seriousness of 
six different types of bottlenecks in CoPs and departments.  
Keywords  
Communities of Practice, knowledge management, Bottleneck diagnosis, Bottleneck impact score 
INTRODUCTION 
Many extant and prior studies have identified employees’ tacit and explicit knowledge as one of the most important assets for 
organizations innovations, and many organizations have adopted highly flexible and responsive knowledge management 
systems (KMS) based on databases and information technologies (Griffith et al., 2003). However, tacit knowledge has been 
known to be more difficult to be articulated via KMS than explicit knowledge. Therefore, a new KM platform, Communities 
of Practice (CoP), has been suggested to supplement a formal KMS by providing an informal and spontaneous organizational 
network that motivates the sharing of tacit knowledge among organizational members voluntarily.  
One of the most distinguishing features of CoP compared to traditional KMS is its self-organizing and informal nature, 
indicating that CoP is not formally initiated and regulated by organizations but organized by a group of employees who like 
to share their implicit knowledge and experiences (Wenger and Snyder, 2000). As more organizations realized the unique 
value of CoPs, it is not difficult to find formally and informally formed CoPs in many organizations in these days, and more 
organizations are interested in diagnosing the healthiness of CoPs and estimating the organizational benefits of CoPs to 
determine their appropriate sponsorships and maximize the organizational effects. Unfortunately, prior research mainly 
focused on providing guidelines to encourage knowledge sharing activities of members in CoPs (e.g., Zhang and Watts, 
2008). 
In this study, we intend to provide a multi-level framework to diagnose the structural healthiness of CoPs and develop a new 
metric to measure structural healthiness of CoPs aggregated over multiple perspectives. In particular, this study adopts social 
network analysis (SNA) to analyze the activities of organizational members in CoPs and identified several types of potential 
bottlenecks that may prohibit efficient and effective knowledge transfer and sharing among members. In addition, we intend 
to categorize these CoPs into four possible types based on their current CoP characteristics determined by knowledge sharing 
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activities among members, proportions of various member types, and degrees of impediment factors to knowledge sharing or 
transfer. Finally, we investigate relationships between departmental memberships of CoP members and CoP activity.  
This paper is organized as follows. We first briefly review the related literature in Section 2 and present the research 
methodology in Section 3. In Section 4, we briefly introduce the data set and present our findings from individual, CoP, and 
department perspectives in detail. Section 5 provides the conclusion of the paper and suggests several directions of further 
research. 
COMMUNITIES OF PRACTICES (COPS) AND SOCIAL BEHAVIOR THEORIES 
Several social behavior theories—social exchange theory (SET), expectancy theory, and social capital theory (SCT)—are 
often adopted to explain knowledge sharing behaviors of organizational members in such an environment. First, according to 
SET (Blau, 1964; Molm, 1997), members in the social network determine their participation based on their perceptions of the 
benefits and costs of using the KMS. Similarly, expectancy theory also suggests that individuals participate knowledge 
sharing activity when they believe that by using KMS, they would be able to access new valuable knowledge that help them 
accomplish the desired outcome (Wang and Strong, 1996). According to SCT (Deci, 1971; Putnam, 1995), individuals may 
not want to be a free rider but want to build high social capital by not only reusing knowledge but also contributing 
knowledge (Bock et al., 2008). Other studies observe that a small proportion of users contributed far greater than most other 
members and model knowledge sharing relationships among members as social interactions called a sociogram (Liebowitz, 
2005). 
According to SCT, individuals acquire social capital or trust by sharing their expertise, learning from others, and participating 
in the CoP group. These values that CoPs create for the individuals will in turn create values for the department and 
organization that individuals belong to (Allee, 2000). Therefore, knowledge sharing activities in CoPs should be analyzed 
from both a community level and an individual level. In addition, there are growing needs of diagnosing the healthiness or 
vulnerability of CoPs by considering the connectedness of the network or social cohesiveness among CoP members. Along 
with several other studies (Andriessen et al., 2004; Verburg and Andriessen, 2006), Helms (2007) identified nine potential 
barriers to effective knowledge transfer and classified them into three categories: master-apprenticeship relations, sub-
communities, and knowledge drain. The master-apprenticeship category includes four types of bottlenecks between experts 
and non-experts. The first two bottlenecks are based on cases that experts are engaged in knowledge sharing activities with 
more than four non-experts (bottleneck 1) or less than three non-experts (bottleneck 2). Similarly, two other bottlenecks are 
defined for cases in which non-experts do not receive knowledge from at least two experts (bottleneck 3) or from more than 
four experts (bottleneck 4). While sub-community bottlenecks include unbalanced distributions of expertise and lack of 
knowledge transfers between sub-communities, we do not consider them due to non-existence of sub-communities in our 
data sets. Finally, the knowledge drain categorization recognizes two potential risks: knowledge drain risk when experts with 
few or none connections leave (bottleneck 5) and when employees with high connectivity (directly and indirectly) leave 
(bottleneck 6).  
RESEARCH METHODOLOGY AND BOTTLENECK IMPACT SCORE (BIS) 
Individual Level Analysis  
In this study, we intend to diagnose knowledge sharing activities in CoPs from three different perspectives: individual, 
community, and department. At individual level, our main goal is to analyze knowledge sharing activities measured in the 
number of message in- and out-degrees of each individual member and confirm the skewed distributions of knowledge 
sharing activities. For this purpose, we first construct the knowledge transfer matrix (KTM) among organizational members 
based on the social relationships (i.e., knowledge sharing activities) using the number of message readings and postings. In an 
example of the KTM shown in Figure 1, values in each row and column describe the out- and in-degrees between members. 
For example, the out-degree from a member A to the other members B, C, D is 2, 1, and 0, respectively, while the in-degree 
from a member A to other members B, C, D is 3, 1, and 2, respectively.  
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To
From A B C D
A - 2 1 0
B 3 - 4 1
C 1 6 - 7
D 2 0 9 -
 
Figure 1. Knowledge Transfer Matrix with the Member A, B, C, and D 
Based on the information captured in KTM, we intend to classify each member into one of four member types: core player 
(MemberCO), active propagator (MemberAP), active learner (MemberAL), and peripheral player (MemberPP). The MemberCO 
represents members who show vigorous knowledge sharing activities (both knowledge propagating and receiving) while the 
MemberAP represents members who actively propagate knowledge but do not actively seek for knowledge from others. The 
MemberAL indicates members who actively seek for knowledge from others but do not actively transfer knowledge. Finally, 
CoP members who do not actively seek for and transfer knowledge are classified as the MemberPP. Our classification scheme 
is fundamentally based on the categorization in Wenger et al. (2002) in which members in CoPs are categorized into three 
groups: core (10-15%), active (15-20%), and peripheral group (65-75%). However, to consider knowledge transfer and 
receiver dimension separately, we divide active group type into active knowledge transfer and active knowledge receiver.  
Specifically, we set two thresholds, active level (La) and core level (Lc), for both in- and out-degrees to compare and classify 
members’ knowledge sharing activity. For this purpose, we first compute the average (µin and µout) and standard deviation (σin 
and σout) of in- and out-degrees of all CoP members along with the z-value whose cumulative probability equals to 0.67 
(z(P≤0.67)) because Crowston et al. (2006) defined the core group as the members who give 1/3 of the total contributions in a 
community. Then we define the in-degree threshold (Lcin) and out-degree threshold (Lcout) for core level as µin + z(P≤0.67) · σin 
and Lcout = µout + z(P≤0.67) · σout , respectively. The in-degree threshold (Lain) and out-degree threshold (Laout) for active level is 
defined as µin and µout, respectively. In the end, MemberCO includes members whose both in- and out-degree is greater than or 
equal to Lcin and Lcout. Similarly, MemberPP includes members whose both in- and out-degree is less than Lain and Laout. The 
members in MemberAP (or MemberAL) should satisfy two criteria simultaneously: each member’s out-degree (in-degree) 
should be greater than or equal to Lcout (Lcin ) and it should be greater than its own in-degree (out-degree).    
CoP and Department Level Analysis 
Based on the classification of member types, we also identify CoP types. CoPs are classified into four types: knowledge 
sharing community (CoPSH), knowledge storing community (CoPST), knowledge learning community (CoPLR), and inactive 
community (CoPIA). Based on Wenger et al.’s (2002) explanations, we make the following rules to identify types of CoPs. 
First, a CoP whose proportion of core player is larger than 15% is identified as CoPSH mainly because core layers “shares” 
their knowledge actively. When the proportion of active members (active propagators and learners together) in a CoP is 
greater than 20%, it is classified into a CoPST or CoPLR. Specifically, when there are more MemberAP than MemberAL, the CoP 
is classified as CoPST or as CoPLR otherwise since more MemberAP than MemberAL implies that main activities in the chosen 
CoP are related to “storing” knowledge than “learning”. A CoP which does not belong to any one of three types is identified 
as CoPIA. 
More importantly, we intend to investigate whether or not there are any bottleneck phenomena in knowledge sharing 
networks, and we consider mainly two bottleneck categories: master-apprenticeship relations and knowledge drain. These 
two categories are interesting because master-apprenticeship relations bottleneck is highly related with knowledge transfer 
between employees with high expertise and employees with low expertise, while knowledge drain bottleneck is considered 
main obstacles to transferring tacit knowledge to explicit knowledge. To quantitatively measure the existence and seriousness 
of potential bottlenecks, we develop a new metric, “Bottleneck Impact Score (BIS),” which is formulated as  
BIS = ∑i BISi = ∑i wi·pi 
where wi is the relative priority of ith bottleneck, pi is the pervasiveness of ith bottleneck. In our study, the pervasiveness is 
determined as the proportion of members who cause a bottleneck out of members who can cause it (e.g., experts and 
specialists). The relative priorities (wi) are determined by Analytic Hierarchical Process (AHP) (Satty, 1980) that is the one of 
the popular method for the multiple criteria decision making (MCDM). In this paper, the pairwise comparisons are carried 
out by two authors who are experts in KM and the geometric mean is employed to reflect weights in decision making of two 
experts.  
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Finally, from the department perspective, we compare CoPs by departments. For example, we investigate whether or not 
CoPs whose members mainly work for engineering or manufacturing departments show more active knowledge sharing 
activities than those of CoPs whose members are mainly clerical or staff members. 
KNOWLEDGE SHARING ACTIVITIES ANLSYSIS FROM MULTIPLE PERSPECTIVES   
Data Set 
For our analysis, we obtained CoP activity data sets from one of the largest steel manufacturing companies in the world. This 
company (noted as Company A) realized the importance of knowledge management for achieving successful innovation 
since 1999 and recently adopted CoPs as a strategic implementation tool for successful knowledge management. Since 2006, 
Company A adopted CoPs as a supplemental tool to KMS to build an infrastructure for the connected social network among 
employees, a project of “Work-Innovation-Learning”, for the purpose of creating competitive knowledge and capitalizing 
knowledge. In total, there are 1,600 CoPs and in Company A, and the number of members is about 89,000.  
The data sets extracted from KMS database of Company A contain knowledge sharing activities of members in 59 CoPs from 
four different departments: Iron&Steel, Rolling, Maintenance, and Staff. To obtain reliable and representative information, 
we sampled about the same number of CoPs (between 14 and 16 CoPs) and approximately similar number of members from 
each department, resulting in between 900 to 1,300 members from each department.  
Analysis of Individual Level Knowledge Sharing Activities  
Quantitative Analysis by Individuals 
Figure 2 illustrates the cumulative percentage of in-degrees and out-degrees by individuals. We note that top 20% of 
individuals cover about 80% of total in-degrees activities (e.g., readings), while top 20% of individuals cover about 90% of 
total out-degrees activities (e.g., postings). This finding is consistent with Pareto Principle, specifying that roughly 80% of 
the effects come from 20% of the causes for many events. This also indicates that knowledge propagating activities (i.e., out-
degrees) are more concentrated on the small number of employees than receiving activities (i.e., in-degrees). This finding 
also indicate that there are several barriers to propagating organizational members’ knowledge possibly because they define 
their knowledge as an individual’s private asset and competitive advantage or have some fears about what they post may not 
be important, accurate, or relevant (McLure and Faraj, 2000; Ardichvili et al., 2003)  
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Figure 2. Cumulative proportions of in- and out-degrees 
Interestingly, individuals who are involved in two or more CoPs (about 15% of all individuals) are more active than those in 
a single CoP in both terms of in-degrees (100.5 vs. 67.2) and out-degrees (125.4 vs. 62.7). We also classify all employees 
into three expertise levels purely based on their job titles: expert, specialist, and trainee. We find that in terms of the average 
number of in-degrees, employees at lower expertise level participate more actively, insinuating the fact that trainees tend to 
participate actively to learn from experts or specialists than experts or specialists do. When we consider the average number 
of out-degrees, specialist group shows the most active participation, even higher than expert group’s activities level (99.5 vs. 
45.8). In other words, while experts have the most knowledge and experiences, they are less active in sharing their 
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knowledge with others than specialists. Considering the fact that the main purpose of a CoP is to exchange knowledge from 
employees with high expertise level to employees with a low expertise level, Company A needs to encourage experts to share 
their knowledge by providing intrinsic or extrinsic rewards (Bartol et al., 2002). 
Identifying Member Types based on Activities 
We also classify each CoP member into one of four types based on their knowledge sharing activities according to the 
specification rule in Section 3. Table 1 shows the number of members in each type and their knowledge sharing activities. A 
total of 250 members (5.7%) is classified as MemberCO, while the number of MemberAP and MemberAL is 339 (7.7%) and 690 
(15.6%), respectively. Note that there are twice as many MemberAL as MemberAP, which can be attributed to the fact that 
more members are reluctant to propagating their knowledge than to receiving other’s knowledge (McLure and Faraj, 2000; 
Ardichvili et al., 2003). In terms of relative activity ratios of each member type compared with the activity level of 
MemberPP,  MemberCO shows far more active participation in terms of in-degrees (41.9 times) and out-degrees (134.4 times) 
than MemberPP. We also note that while both MemberAP and MemberAL are also more active than MemberPP, MemberAP more 
significantly outperforms MemberPP in out-degrees than in-degrees (41.9 times vs. 5.6 times) and MemberAL does so in in-
degrees than out-degrees (9.8 times vs. 20.3 times).  
Group Type # of members (%) 
# of in-degrees # of out-degrees 
Average Activity ratio Average Activity ratio 
Core MemberCO 250 (5.7%) 382.9 41.9 627.5 134.4 
Active 
MemberAP 339 (7.7%) 51.1 5.6 195.4 41.9 
MemberAL 690 (15.6%) 185.1 20.3 45.9 9.8 
Peripheral MemberPP 3,135 (71.0%) 9.1 1.0 4.7 1.0 
Total 4,414  61.0 - 61.0 - 
Table 1. Knowledge Sharing Activities of Each Type of Members 
We also compute the number of members by each expertise level (i.e., expert, specialist, and trainee) for each type of 
members and summarize them in Table 2. To our surprise, 83.8% of experts are identified as MemberPP and the proportion of 
MemberPP is over 70%, insinuating that most experts with much work-related knowledge are not actively engaged in 
knowledge sharing. In addition, this exceptionally high proportion of experts in MemberPP is a very serious problem because 
it may block the process of knowledge transfer from employees with high expertise level to employees with a low expertise 
level. Another problem Company A faces is the relatively small proportion of MemberCO (5.7%) compared with the 
suggested proportion (between 10% and 15%, Wenger et al., 2002). Therefore, Company A is advised to make an effort to 
expand the base of core member group and their activity levels. It is also important to motivate members in the peripheral 
group to participate in CoPs more actively. 
Type # of experts (%) # of specialists (%) # of trainees (%) Total (%) 
MemberCO 27 (3.2%) 137 (8.6%) 86 (4.3%) 250 (5.7%) 
MemberAP 66 (7.9%) 152 (9.6%) 121 (6.1%) 339 (7.7%) 
MemberAL 43 (5.1%) 204 (12.9%) 443 (22.2%) 690 (15.6%) 
MemberPP 702 (83.8%) 1,091 (68.9%) 1,342 (67.4%) 3,135 (71.0%) 
Total (%) 838 (100.0%) 1,584 (100.0%) 1,992 (100.0%) 4,414 (100.0%) 
Table 2. Number of members by Each Expertise Level for Each Member Type 
Analysis of CoP Level Knowledge Sharing Activities  
Identifying CoPs Types based on Activities 
We classify a total of 59 CoPs into four types (CoPSH, CoPST, CoPLR, and CoPIA) based on their knowledge sharing activities 
and summarize them in Table 3. The most dominant CoP type is CoPIA (59.3%), followed by CoPLR (28.8%), CoPSH (10.2%), 
and CoPST (1.7%). We note that while the proportion of CoPSH is acceptable, the proportion of CoPST is significantly lower 
than that of CoPLR, implying the existence of barriers to propagating knowledge (McLure and Faraj, 2000; Ardichvili et al., 
2003). In terms of relative activity ratios of each CoP type compared with the activity of CoPIA, CoPSH shows far greater 
Health Diagnosis of CoPs 
 
 
 6 
 
 
 
knowledge sharing activities (21.8 times) than CoPIA, and CoPST shows lower activity levels than CoPLR (4.2 times vs. 9.9 
times). As shown in the last column of Table 3, it is important to expand the proportion of MemberCO in CoPs because there 
is a strong positive relationship between the proportion of MemberCO and knowledge sharing activities in CoPs.   
Type # of CoPs (%) In-/out-degrees Proportions of each member type 
Average Relative ratio 
CoPSH 6 (10.2%) 17344.2 21.8 
 
CoPST 1 (1.7%) 3361.0 4.2 
 
CoPLR 17 (28.8%) 7892.8 9.9 
 
CoPIA 35 (59.3%) 795.1 1.0 
 
Total 59 (100.0%) 4566.6 -  MemberCO    MemberAP    MemberAL    MemberPP 
Table 3. Identified CoPs Types in Company A 
Bottleneck Analysis in CoPs 
BISs can be useful as a diagnosis index for each CoP to measure which bottlenecks exist and how serious they are. For 
illustration purpose but due to limitation of the space, we present BISs of 16 CoPs only in Staff department in Table 4. The 
values of BISs are wide spread from the smallest value (0.155) in S01 to the largest value in S14 (0.559), implying that the 
bottlenecks that exist in S14 are about 3.5 times more serious than those in S01. Since we compute BISs for each bottleneck 
type, we can also estimate the seriousness of each bottleneck in a chosen CoP. For example, among six bottlenecks in S14, 
the most serious bottleneck is Bottleneck 05 (BIS5 = 0.305), which is related with knowledge drain risk from possible 
departures of employees who are supposed to be a high level expert but who maintain only few or no connections with other 
CoP members. One possible solution available for Company A is to re-arrange CoP members across CoPs in the same 
department. For example, it is possible to transfer a core player in S01 with the smallest BIS to S14 with the largest BIS with 
the anticipation that the transferred core player successfully establishes new connections with other CoP members in S14 as 
she did in S01. Evenly distributed experts who share knowledge actively can act as the catalyst for building organizational 
knowledge sharing culture. Eventually the promoted organizational knowledge sharing culture will encourage mutually 
supportive relationships among employees by motivating them to share their knowledge (Bock et al., 2005). 
CoP ID BIS Master-apprenticeship Knowledge drain BIS1 BIS2 BIS3 BIS4 BIS5 BIS6 
S01 0.155 0.067 0.053 0.020 0.003 0.011 0.000 
S02 0.297 0.080 0.071 0.014 0.000 0.133 0.000 
S03 0.436 0.090 0.056 0.006 0.001 0.087 0.197 
S04 0.350 0.173 0.045 0.001 0.000 0.130 0.000 
S05 0.329 0.143 0.071 0.008 0.000 0.107 0.000 
S06 0.481 0.106 0.031 0.014 0.015 0.113 0.203 
S07 0.395 0.194 0.071 0.000 0.000 0.130 0.000 
S08 0.492 0.167 0.071 0.000 0.000 0.254 0.000 
S09 0.374 0.074 0.052 0.021 0.002 0.074 0.151 
S10 0.221 0.080 0.061 0.014 0.000 0.067 0.000 
S11 0.438 0.144 0.064 0.008 0.002 0.220 0.000 
S12 0.548 0.199 0.071 0.000 0.000 0.278 0.000 
S13 0.302 0.179 0.071 0.002 0.000 0.050 0.000 
S14 0.559 0.182 0.071 0.000 0.000 0.305 0.000 
S15 0.529 0.183 0.071 0.001 0.000 0.273 0.000 
S16 0.520 0.166 0.071 0.006 0.000 0.278 0.000 
Table 4. Bottleneck Impact Scores of CoPs in Staff Department 
We also compute the average BISs of each CoP type and show them in Table 5. In general, we note that that all CoP types 
bear high values of BIS1 and BIS5, which are caused by inactive participation of employees with high expertise. Particularly, 
CoPST suffers from high bottleneck impact of “Knowledge drain,” BIS5 and BIS6 (0.113 and 0.203), even though CoPST by 
definition are more active in “storing” knowledge than “learning” knowledge. One of the plausible explanations is that only 
few experts contribute to the most of knowledge propagating activities in CoP.   
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CoP Type BIS 
Master-apprenticeship Knowledge drain 
BIS1 BIS2 BIS3 BIS4 BIS5 BIS6 
CoPSH 0.315 0.085 0.055 0.017 0.001 0.057 0.101 
CoPST 0.481 0.106 0.031 0.014 0.015 0.113 0.203 
CoPLR 0.294 0.111 0.060 0.012 0.001 0.048 0.061 
CoPIA 0.348 0.153 0.065 0.004 0.000 0.111 0.015 
Total 0.331 0.133 0.062 0.008 0.001 0.088 0.040 
Table 5. Average BISs of Each CoP Type 
Analysis of Department Level Knowledge Sharing Activities  
Quantitative Analysis by Departments 
We also analyze CoP activities from four departments (Iron&Steel, Maintenance, Rolling, and Staff) and two division 
perspectives (office division (Staff department) and field division (remaining three departments)), and present them in Figure 
3. At department level, Iron&Steel department is the most active, and its activity level measured by averaged number of in- 
and out-degrees is as three times as that of the least active department, Staff department (8,312.1 vs. 2,662.3). In comparisons 
of two divisions, field division shows almost twice more knowledge sharing activities than those of office division (5,273.3 
vs. 2,882.2). We attribute this finding to the fact that there are much more strong needs for field workers to solve daily 
technical issues by resorting to other members’ knowledge and experiences. Another possible reason is that it is harder to 
capture and share the best practices in the office division than in the field. Note that Company A is one of the largest steel 
manufacturing companies in the world and its field division including Iron&Steel department is considered core (and largest) 
units in its organizational structure. The four departments are also distinguished in terms of the proportion of each CoP type 
as shown in Figure 5. In general, all departments do not contain CoPST type except Staff department. In particular, no CoPs in 
either CoPSH or CoPST types are found in Rolling department, and hence it may suffer from knowledge depletion unless it 
intensively encourages its CoP members to store and share knowledge for their tasks. As expected, Iron&Steel department 
has the largest number (three) of CoPSH and the second number (five) of CoPLR implying a well-balanced distribution of 
sharing and learning community.   
8,312.1 
3,005.9 
4,669.9 
2,662.2 
5,275.3 
2,662.2 
0
1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000
Avg. # of in-/out-degrees
Iron&Steel
Maintenance
Rolling
Staff
Field
Office
 
 
Figure 3. Knowledge sharing activities by departments Figure 4. Proportion of CoP types by departments 
Bottleneck Analysis by Departments 
Table 6 shows the average BISs of each department. The BISs of Iron&Steel, Maintenance, and Rolling are similar (0.292, 
0.314, 0.309), but the BIS of Staff department (0.402) is about 1.5 times higher than those of other three departments. 
Therefore, Staff department is not only the least active in knowledge sharing, but also the most vulnerable to possible 
bottlenecks. Among six bottlenecks considered in this study, “bottleneck 1” is the most serious threat to most departments 
indicated by the highest values of BIS1 (0.128, 0.129, 0.135, and 0.139, respectively), while BIS3 and BIS4 are the least 
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significant. Therefore, every department needs to encourage experts to actively participate in knowledge sharing to clear the 
bottleneck associated with BIS1. Interestingly, BIS5 is the most serious threat to Staff department (0.157), implying possible 
knowledge drain when employees with high expertise level but low involvement in CoP activities leave the company.  
Department BIS 
Master-apprenticeship Knowledge drain 
BIS1 BIS2 BIS3 BIS4 BIS5 BIS6 
Iron&Steel 0.292 0.128 0.062 0.009 0.000 0.051 0.041 
Maintenance 0.314 0.129 0.059 0.008 0.000 0.059 0.058 
Rolling 0.309 0.135 0.064 0.008 0.000 0.075 0.026 
Staff 0.402 0.139 0.063 0.007 0.001 0.157 0.034 
Table 6. Average BISs of Each Department 
CONCLUSION 
In this study, we present a multi-level framework to diagnose the structural healthiness of CoPs and present the usefulness of 
a new metric (BIS). We find that only a small number of CoP members are actively participated in both transferring and 
receiving knowledge while a majority of CoP members is isolated from other members. We also find that experts who have 
much work-related knowledge do not actively share their knowledge with others. We also find that only few CoPs are 
considered “sharing” community while most of other CoPs are knowledge “storing” or “learning” community. The most 
common and serious threat to all CoPs is the bottlenecks caused by passive involvement of employees with high expertise. 
Finally, at the department level analysis, we find that CoPs in field departments outperform CoPs in office department. One 
of possible future research directions is to find ways to decrease potential threats of bottlenecks in knowledge sharing. For 
example, rearranging CoP members across CoPs in the same department can be a feasible possible solution and we like to 
measure the improvements in terms of BISs.  
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